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Abstract

The project “New pastures to increase livestock productivity across the north” is a four year project with a
focus on the pasture legume Progardes® Desmanthus. The project explores: methodologies of legume
establishment in grass pastures; the antimethanogenic properties of Desmanthus; botanical composition; soil
sciences; and pasture nutritive value as related to beef production and meat sciences. Northern Australia has a
substantial beef industry based predominantly on poor quality native grass pasture in a semiarid tropical
environment with highly variable rainfall. This region also has very extensive areas of Vertosol soils with few,
if any, well adapted sown pasture legumes. Progardes® (a blend of selected Desmanthus cultivars) has shown
potential in these environments. The introduction of an adapted, high quality, grazing tolerant legume will
bring livestock productivity and environmental gains to the region. Early results indicate establishment success
of Progardes® has varied depending on establishment method, grass competition and rainfall; Two cultivars
have reduced methane production by 10% compared to Rhodes grass in metabolic chambers; the role of tannins
in the antimethanogenic properties of Desmanthus is under evaluation; a number of new accessions of
Desmanthus show agronomic promise; grazing of commercial paired paddocks with and without Progardes
has commenced with steer live weight gains at one site being an additional 0.173kg/hd/day live weight gain
with the legume, compared to the grass only pasture; botanical composition via the BOTANAL methodology
shows the paddocks contain 8 to 12% Progardes® by weight in the legume paddocks. Preliminary plant
nutrition omissions trials indicate Progardes is responsive to P fertilisation on soils containing <9 mg of
bicarbonate-extractable P/kg, with Zn, S and Fe supplementation also benefitting growth on some high-pH
soils.

Introduction

The CRC-P project “New pastures to increase livestock productivity across the north” is a four year project
partnership focused on the northern Australian beef sector involving privately owned and corporate beef
producer companies, Universities (JCU and UWA), CSIRO, QDAF, MLA and is managed by Agrimix
Pastures. The project is multifaceted with agronomic, botanical composition, soils, nutrition and animal
production components. The project has a focus on legumes for the semiarid tropical regions of Northern
Australia and is particularly focused on the vast Vertosol soil land types (Figure 1a) such as the Brigalow,
Mitchell Grass Down, Gidgee and Gulf Plains regions where typically Bos indicus cattle graze predominately
native grasslands. The Brigalow region also comprises the introduced buffel grass (Cenchrus ciliaris). For
much of the year there is a dry season protein drought causing poor animal production as these native
grasslands are of poor nutritional value (Poppi and Mclennan 2010). Rainfall across the eight sites of the
project (Figure 1b) is highly variable (McKeon 2006) with a mean annual rainfall range of 400mm to 800mm
per annum. To date the sites have had below average annual rainfall and one exceptional monsoonal flood
event both of which have affected results. Across all of these regions there is a dearth of well adapted
introduced sown legumes (Gardiner 2016) hence the project has a focus on selecting, establishing and
evaluating herbaceous pasture legumes adapted to these typically semiarid regions with neutral to alkaline
cracking clay soils. A well-adapted legume in this environment would enhance: animal production (by
increasing live weight gains, herd fertility and turnoff), the environment (by reducing enteric CH4 emissions,
sequestering carbon) (Coates et al 1997; Eckard 2020; Suybeng et al 2020).The legume genus Desmanthus is
a herbaceous to suffruitcose member of the Mimosaceae family native to the Americas (Luckow 1993). The
genus has shown considerable potential for northern Australian regions (Cook et al 1993; Hall 2005; Gardiner
2016) with recently some 50,000ha being sown commercially (Agrimix Pastures pers. com). The predominant
cultivar is a blend known as Progardes® Desmanthus, a blend of selected and registered D.bicornutus,
D.leptophyllus and D.virgatus cultivars (Gardiner 2016). This paper provides an overview of components of
the project with a focus on Progardes® Desmanthus and cattle production in Queensland.
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Figure 1. (a) Vertosol soils of Australia; (b) Project trial sites and Mean Annual Rainfall (mm)
Source 1a: https://www.clw.csiro.au/aclep/asc_re_on_line/ve/vertsols.htm

Methods and Results

Agronomic variety trials and broad acre plantings
Between 2017 to 2020 a number of small plot legume variety trials and broad acre establishment trials were
sown. The variety trials included some 60 accessions of mainly Desmanthus spp and other legumes. In these
environments Desmanthus tends to be the main survivor with new Desmanthus accession (HG 170 & HG 171)
performing as well as or better than existing cultivars when evaluated for establishment, persistence, and
productivity. Progardes® establishment on a commercial scale was evaluated using broadacre farming
techniques. Methodologies including; cultivation via adjustabar (light discs and air seeding Progardes); aerial
herbicide application and aerial legume seeding; blade ploughing of Gidgee trees (Acacia cambageae) and
aerial seeding. The adjustabar was only moderately successful at site 1, while establishment at sites 4 and 7
failed due to drought. The fixed wing aerial application of Glyphoshate herbicide at 2-3lt/ha to suppress grass
growth onto either Mitchell and or Flinders grasses (Astrebla and Isielema spp.) at site 2 and at site 8 onto
buffel grass has been successful with on average four Desmanthus plants establishing/m2. At site 6, blade
ploughing in 2017 followed by helicopter aerial seeding of Progardes® at 3kg/ha has also been successful,
although due to drought the initial establishment was slow but the Progardes® population has improved with
each wet season.
Paired paddocks, botanical composition and grazing
Commercial sized paired grazing paddocks were established at sites 6 and 8, to compare animal performance
on a grass only pasture (Control) with a grass plus Progardes® Desmanthus pasture (Legume). At both sites
the botanical composition, by the BOTANAL (Tothill et al 1992) methodology, was recorded before and after
the first grazing period. At site 6 in 2019 the Progardes® composition was 8% with the reminder mainly being
buffel grass, silk sorghum and Flinders grass. Due to COVID -19 no BOTANAL was recorded in 2020, but
site 6 was grazed by 117 steers per paddock. After a short and below average rainfall wet season steers grazed
the paddocks for 75 days. Steers grazing the Progardes® paddock gained 13kg/head live weight more than the
steers on the grass only control paddock. In 2020, the botanical composition of the Progardes had improved
and rainfall distribution may have favoured the Progardes® paddock (Cowan pers.com).
At site 8, a 147 day grazing study was conducted to investigate the effect of Desmanthus pasture on weight
gain and carcass quality. The study commenced during the dry winter of 2019 when pastures were senescent,
using four hundred tropical composite beef steers at 320kg initial average live weight. Steers were randomly
assigned to graze either Buffel grass only or mixed Buffel grass-Desmanthus pastures at 3.03 and 2.58 ha/steer
stocking rate, respectively. Progardes® accounted for 12% botanical composition of the pastures. After grazing,
steers were finished with high grain diet in a commercial feedlot for 123 days. No effect of pastures was
observed on steer live weight and carcass quality; marbling, backfat thickness, hot carcass weight, dressing
percentage and carcass grade. Although dry conditions prevailed throughout the grazing period, the control
paddock was observed to receive more rain compared to the Desmanthus paddock. The rain led to new pasture
growth that resulted in a 10% increase in the FNIRS estimated diet crude protein, which may have influenced
live weight outcomes. FNIRS revealed no difference in the diet non-grass, which maybe be due to selective
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grazing of forbs and shrubs in the control paddock. These results indicate that a Desmanthus botanical
composition of above 12% may be required for a difference in live weight and carcass quality to be observed.
This is supported by modelling that suggests that pastures sown to Progardes® mostly act to prevent weight
loss in the dry season rather than substantially increase rate of liveweight gain during the wet season when the
grass only pastures are capable of supporting good rates of liveweight gain (Fig. 2).
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Figure 2. Modelled values for cumulative liveweight gain of Bos indicus (75%) early weaned steers to 26
months of age when consuming buffel grass pasture (grass only) or buffel grass sown with Progardes®
comprising 20% of dry matter using values from the Nutrition EDGE manual (McLennan 2015). (Buffel
grass: 9 to 10 MJ ME/kg DM, 8 to 10% CP/5 to 7% RDP; Desmanthus: 10 to 11 MJ ME/kg DM, 16%
CP/10% RDP; wean November; join April; calve January).
Desmanthus - Antimethanogenic chamber studies
A study investigating the effect of supplementing beef cattle with incremental levels of Desmanthus
leptophyllus cv. JCU1 and D. bicornutus cv. JCU4 on in vivo methane (CH4) emissions and the role of tannins
in rumen fermentation has been conducted at the CSIRO Lansdown Research Station. Fourteen yearling
Droughtmaster steers were allocated to each of the two Desmanthus species and offered a basal diet of Rhodes
grass (Chloris gayana) hay plus fresh Desmanthus at 0, 15, 22, and 31% of dry matter intake (DMI). The 15
and 31% Desmanthus periods lasted 21 days and the 22 and 0% Desmanthus periods, 14 days. Methane
production was measured by open-circuit gas exchange in the last 2 days of each period. Results showed that
irrespective of cultivar, incremental supplementation with up to 31% of Desmanthus led to a 10% linear
decrease in CH4 emissions and increase in DMI. The added tannin binder polyethylene glycol-4000 did not
affect CH4 yield but increased rumen NH3-N and iso-acid concentrations. Therefore, on a low-quality diet,
Desmanthus has the potential to increase intake and reduce CH4 emissions. Even though its tannins can bind
rumen proteins, the beef cattle antimethanogenic response to supplementation with Desmanthus may be a
combination of rumen fermentation and tannin effects.
Steers and animal production (pen trial)
A group feeding pen study was carried out at Lansdown research station to study the effect of Desmanthus
forage on beef cattle growth performance and carcass quality in an intensive feeding system. Forty-eight
tropical steers with an initial live weight of 332 ± 22 kg were fed Rhodes grass hay basal diet and either 0, 15,
30 or 45% Desmanthus, consisting of equal proportions of three species (D. virgatus cv. JCU2, D. bicornutus
cv. JCU4 and D. leptophyllus cv. JCU7). Lucerne hay was added to the diet to ensure that crude protein levels
of the diets were similar to the 45% Desmanthus. The 0% Desmanthus steers were offered Rhodes grass and
Lucerne only. The study took 124 days. At the end of the study steers were sorted into two groups based on
live weight; the heavy steers were slaughtered in a commercial abattoir while the lighter steers were finished
for 96 days using a high grain diet. Steers fed 15% Desmanthus were 20kg heavier than those fed 45%, but the
other treatments were similar. A 13% linear decrease in feed intake with increase in Desmanthus level from
0 to 45% was observed, but it did not affect feed to gain ratio. No effect of treatment on live weight was
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observed after feedlot finishing. Carcass quality, hot carcass weight, back fat thickness and dressing
percentage, from all treatments were similar. The results indicate that Desmanthus can produce carcass quality
similar to the high-quality Lucerne forage for both forage and grain-finished tropical beef cattle.
Soils and nutrient omission trials - Desmanthus growth
A series of glasshouse trials was conducted to test the nutrient response of three Desmanthus genotypes in four
alkaline rangeland soils. With no history of fertilisation, all soils were low in a number of nutrients, particularly
P, S and Zn, limiting growth and quality of Desmanthus forage. In contrast to S or Zn deficiency, P deficiency
severely decreased the capacity of Desmanthus to take up Mo and accumulate it in shoots, which may have
negative implications on N2 fixation given a role of Mo in the process. The mechanism underpinning decreased
Mo accumulation by P-deficient Desmanthus is being elucidated. Further research is needed to determine the
optimal fertilisation treatments and to choose the most suitable Desmanthus genotype for specific soils.

Discussion /Conclusions

The practical implication of these finding are that Desmanthus: can be established on semiarid Vertosol soils
particularly when competition is reduced and rainfall is adequate; there are potentially new cultivars for these
regions; has the potential to mitigate in vivo CH4 emissions by beef cattle in the drier parts of Northern
Australia; is compatible with native and introduced grasses; can enhance beef production; P and certain trace
elements may promote plant growth; thus is potentially good for beef production and the environment.
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